Continuous heating
PLIH, thermal energy is highly confined only near the metal absorption layer due to the repeated heating and cooling cycles without much thermal diffusion. Furthermore, synthesis temperature during the laser illumination is relatively high, and crystal nucleation is therefore a dominant process. Therefore, metal oxide materials are synthesized from the metal absorption layer, and as a result highly-packed metal-oxides bumps can be obtained. ~615 cm -1 ) indicate that the synthesized material is actually CuO. [1] This result is equivalent to the Raman spectrum of a hydrothermally synthesized CuO material shown in (b). The TO peak at ~520 cm -1 in (a) is from the silicon substrate. [2] A 514 nm laser was used as an exitation light source for Raman measurements. related with the morphologies of the synthesized ZnO material. [3] It is interesting to note that we were able to observe strong band edge emission from a photohydrothermally-grown ZnO bump with ultra-short synthesis time. Figure S12. To demonstrate the effect of an additional annealing process, the metal strip lines electrically connected by a zinc oxide bump was annealed at 260 ℃ for ten hours in the nitrogen atmosphere. After the annealing process, the conductivity of the zinc oxide solder bump was significantly enhanced.
